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(54) Active matrix type display device 

(57) An active matrix type display device comprising 
a plurality of pixels arranged in a matrix form, wherein 
each of the plurality of pixels comprises a display ele- 
ment, a second TFT for supplying power from a driving 
power supply line to the display element, and a first TFT 
for controlling the second TFT based on a data signal 
supplied from a data line when selected, and the driving 
power supply line extends across the pixel region. More 
specifically, of opposing first and second sides of a pixel, 



in a section where the first TFT is connected to the data 
line, the driving power supply line is placed on the sec- 
ond side, being the side opposite the data line, and in a 
section where the second TFT is connected to the driv- 
ing power supply line, the driving power supply line is 
placed on the first side. In this manner, pixels provided 
in positions shifted for each row can be connected with 
a simple wiring layout. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an active ma- 
trix type display device, and in particular to a layout of 
pixels and wiring in such a device. 

2. Description of the Related Art 

[0002] Electroluminescence (hereinafter referred to 
simply as "EL") display devices in which a self-Illuminat- 
ing EL element Is used for each pixel have advantages 
such as thinness and low power consumption, in addi- 
tion to being self -illuminating. Because of these advan- 
tages, EL display devices have currently attracted much 
attention as an alternative display device for liquid crys- 
tal display devices (LCDs) and CRTs, and effort is there- 
fore now being expended on their development. 
[0003] in particular, an active matrix type EL display 
device in which a switching element for individually con- 
trolling an EL element such as a thin film transistor (TFT) 
is provided in each pixel so that the EL element Is driven 
individually for each pixel is highly expected as a high- 
resolution display device. 

[0004] Fig. 1 shows a circuit structure for a pixel in an 
active matrix type EL display device having m rows and 
n columns . In this EL display device, a plurality of gate 
lines GL extend on a substrate in the row direction and 
a plurality of data lines DL and power supply lines VL 
extend on the substrate in the column direction. Each 
pixel is formed in a region surrounded by gate lines GL 
and data lines DL, and comprises an organic EL element 
50, a switching TFT (first TFT) 10, an EL element driving 
TFT (second TFT) 20, and a storage capacitor Cs. 
[0005] The first TFT 1 0 is connected to a gate line GL 
and a data line DL and is switched ON based on a gate 
signal (selection signal) received through a gate elec- 
trode. A data signal supplied via the data line DL at this 
point Is stored in the storage capacitor Cs which is con- 
nected between the first TFT 10 and the second TFT 
20. A voltage corresponding to the data signal supplied 
through theflrst TFT 1 0 Is supplied to the gate electrode 
of the second TFT 20, and the second TFT 20 supplies 
an electric current corresponding to the voltage value 
from the power supply line VL to the organic EL element 
50. As a result of these operations, light is emitted from 
the organic EL element 50 of each pixel with a lumi- 
nance con^esponding to the data signal so that a desired 
image is displayed. 

[0006] In liquid crystal display devices (LCD) which 
are currently widely used as flat panel displays, color 
display is already common. In such color LCDs, each of 
a plurality of pixels which are placed on a substrate is 
assigned one of several colors such as, for example, R 
(red). G (green), and B (blue). Similar color display de- 



vices are also desired for display devices using an or- 
ganic EL element. In order to realize such a color dis- 
play, the basic arrangement of the R. G, and B pixels Is 
common to the arrangement used in color LCDs. 
5 [0007] For example, In a color LCD or the like, typi- 
cally, a data signal (display signal) is supplied to each 
color through different data lines for pixels correspond- 
ing to each color on the substrate, in order to simplify 
the display signal processing and the driving circuit and 
10 to reduce the influence from display contents for differ- 
ing colors. A stripe arrangement is l<nown as an arrange- 
ment of pixels for a color display device in which pixels 
of the same color are aligned in the column direction. In 
active matrix type color LCDs in which such stripe ar- 
rangement is employed, the data line for supplying a da- 
ta signal (display signal) to a thin film transistor which 
controls a liquid crystal capacitor for each pixel extends 
in an approximate straight line In the column direction, 
similar to the case for monochromic displays. Data sig- 
nals can be supplied through one data line to a plurality 
of pixels of the same color aligned in a same column. 
[0008] Similarly, when an active matrix type color or- 
ganic EL display device is realized with the circuit struc- 
ture of Fig. 1 andthe stripe arrangement, the pixels each 
having an organic EL element 50 of the same color are 
aligned in an approximate straight line in the column di- 
rection. Therefore, the data lines DL for supplying data 
signals to each pixel and the driving power supply lines 
VL for supplying current are both arranged in an approx- 
imate straight line in the column direction along the ar- 
rangement of the pixels. 

[0009] On the other hand, an arrangement commonly 
referred to as a delta arrangement is l<nown as an ar- 
rangement of pixels in color display devices for display- 
ing images with higher resolutions, in which the pixels 
of the same color are arranged in the column direction 
not in a straight line but with a shift of a predetermined 
pitch for each row. For active matrix type LCDs, display 
devices with such delta arrangement are widely Icnown. 
The pixels of the same color are placed with a shift of, 
for example, a distance corresponding to 1 .5 pixels in 
the row direction. Therefore, the data line for supplying 
a data signal to the pixels of the same color extends in 
the column direction In an undulating manner between 
pixels that are shifted for each row. 
[0010] Similarly, In organic EL display devices, It is ex- 
pected that such delta arrangement wilt be employed in 
response to a demand for improving the resolution or 
the iil^e. However, in an active matrix type organic EL 
display device, as shown in Fig. 1 , a data line DL and a 
driving power supply line VL must be connected to each 
pixel in the column direction and, thus, when the delta 
arrangement is employed the wiring becomes more 
complicated than in a comparable LCD. In addition, in 
many cases these two wirings are formed through si- 
multaneous patterning using the same material to com- 
bine the manufacturing processes. In this case, it is nec- 
essary that these two wirings be placed in the column 
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direction without intersecting each other. Because of the 
above described reasons, it is desired that at least the 
data line DL be connected to the pixels of the same 
color. 

[001 1] Fig. 2 shows a possible example layout of pix- 5 
els in an active matrix type organic EL display device 
wherein the delta arrangement is employed. The struc- 
ture shown in Fig. 2 is designed so that the pixels of the 
same color which are connected to the same data line 
DL are symmetric about the data line DL. For example, io 
as shown in Fig. 2, In a pixel for R ("R pixel") on the first 
row, the first TFT 1 0 Is placed on the right side in the 
figure of the pixel and is connected to the data line 43r, 
and in an R pixel on the second row, the first TFT 1 0 is 
placed on the left side in the figure and is connected to 15 
the same data line 43r. In this manner, by employing a 
pattern within the pixels which alternates between left 
and right for each row, the undulation of the data line 43 
among the rows is inhibited to a distance corresponding 
to one pixel for the case shown In Fig. 2 where the pixels 20 
of the same color are shifted by a distance correspond- 
ing to two pixels for each row. This structure is employed 
because the shorter undulating distance results In less 
problems such as delay and attenuation of the signals 
or the like caused by the wiring resistance. 25 
[0012] On the other hand, the driving power supply 
line (VL) 45 is connected to a common driving power 
supply Pvdd and is not required to be connected to pix- 
els of the same color As described above, however, the 
driving power supply line VL 45 must not Intersect the 30 
data line 43, in order to pattern the driving power supply 
line VL 45 simultaneously with the data line 43 using the 
same material. Therefore, the driving power supply line 
VL extending in the region between the R pixel and G 
pixel In the first row and connected to the second TFT 35 
20 of the G pixel in the first row, as shown in Fig. 2, for 
example, passes a region between a data line 43g for 
G and a data line 43r for R, extends in a region between 
the R pixel and G pixel in the second row, and is con- 
nected to the second TFT 20 of the R pixel in the second 40 
row. 

[001 3] The layout of Fig. 2 satisfies the conditions that 
the data line DL is connected to the pixels of the same 
color with a short wiring length and that the driving power 
supply line VL Is connected to each pixel without Inter- 43 
secting the data line DL. However, as is clear from Fig. 
2, the wiring undulates in a complex manner among the 
rows and the area occupied by the wiring in the region 
between the rows is large. When the area occupied by 
the wiring is large as In this case, the emission region so 
(fonnation region of the organic EL element) is signifi- 
cantly limited on a substrate having a limited area, and, 
thus, improvements in aperture ratio cannot be 
achieved, that Is, bright display cannot be produced. 
[0014] In addition, because of the convoluted wiring, ss 
the total length of the wiring becomes long, and, conse- 
quently, the wiring resistance is also increased. For ex- 
ample, the maximum current value that can be supplied 
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by the driving power supply line 45 must be substantially 
the same for any pixel at any position of the display de- 
vice, othenwise a variation in emission brightness will oc- 
cur among the organic EL elements 50 on a display 
screen. Therefore, when the wiring resistance of the 
driving power supply line 45 is increased, there is a prob- 
lem in that the pixels located at positions farther away 
from the driving power supply will exhibit lower emission 
brightness because of the voltage drop caused by the 
wiring resistance of the longer driving power supply line. 

SUMMARY OF THE INVENTION 

[0015] The present invention was conceived to solve 
the problem described above, and an object of the 
present invention is to simplify the wiring pattern In an 
active matrix type display device utilizing an organic EL 
element or the like. 

[0016] In order to achieve at leastthe object described 
above, according to one aspect of the present invention, 
there is provided an active matrix type display device 
comprising a plurality of pixels arranged in a matrix form, 
wherein each of the pixels comprises an element to be 
driven, an element driving thin film transistor for supply- 
ing power from a driving power supply line to the ele- 
ment to be driven, and a switching thin film transistor for 
controlling the element driving thin film transistor based 
on a data signal supplied from a data line when selected, 
and, in each pixel, of a first side and a second side of a 
pixel which opposes each other, the driving power sup- 
ply line is placed on the second side, being the side op- 
posite the data line. In a section where the switching thin 
film transistor is connected to the data line and is placed 
on the first side, which is the same side as the data line, 
in a section where the element driving thin film transistor 
is connected to the driving power supply line. 
[0017] According to another aspect of the present In- 
vention, it is preferable that, in the active matrix type dis- 
play device, the driving power supply line extends from 
the second side of the pixel across the pixel to the first 
side of the pixel through a region between the switching 
thin film transistor and the element to be driven within 
the pixel. 

[0018] According to another aspect of the present in- 
vention. It is preferable that, In the active matrix type dis- 
play device, the driving power supply line extends from 
the second side of the pixel through a region between 
the switching thin film transistor and the element to be 
driven within the pixel to the first side of the pixel in a 
direction along an extension direction of a selection line 
for supplying a selection signal to the switching thin film 
transistor. 

[0019] With the arrangements of the driving power 
supply line as described above, it is possible to achieve 
a very simple wiring pattern between adjacent rows in 
a matrix without adversely affecting other circuit ele- 
ments electrically due to the presence of the driving 
power supply line, such as, for example, generation of 
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a parasitic capacitance. In addition, although the driving 
power supply line crosses within the pixel region from 
the second side to the first side, by ennploytng a pattern 
In which the driving power supply line extends through 
a region between the switching thin film transistor and 
the element to be driven in a direction, for example, 
along the extension direction of the selection line as de- 
scribed above, it is possible to eliminate a diagonally 
extending portion of a wiring which tends to reduce the 
wiring efficiency in a matrix arrangement. Therefore, it 
is possible to improve the wiring efficiency and to in- 
crease the emission region of the pixel. 
[0020] According to another aspect of the present in- 
vention, there is provided an active matrix type display 
device comprising a plurality of pixels arranged In a ma- 
trix form, wherein each of the pixels comprises an ele- 
ment to be driven, an element driving thin film transistor 
for supplying power from a driving power supply line to 
the element to be driven, and a switching thin film tran- 
sistor for controlling the element driving thin film transis- 
tor based on a data signal supplied from a data line when 
selected, and in each pixel, a region of connection be- 
tween the switching thin film transistor and the data line 
and a region of connection between the element driving 
thin film transistor and the driving power supply line are 
provided near a first side of the pixel. 
[0021] The connection region between the data line 
and the switching thin film transistor can be provided, 
for example, on a second side of the pixel in order to 
prevent obstruction by the driving powersupply line. The 
element driving thin film transistor formed on the first 
side can be connected to the driving power supply line 
extending across from the second side to the first side. 
With such a configuration, for example, even with a delta 
arrangement it Is not necessary to provide a special by- 
pass wiring for the driving powersupply line orto provide 
a wiring in a diagonal direction between the rows. As a 
result, the wiring pattern of the driving power supply line 
can be simplified and the wiring length can be short- 
ened. 

[0022] According to another aspect of the present in- 
vention, there is provided an active matrix type display 
device comprising a plurality of pixels arranged in a ma- 
trix form, wherein each of the pixels comprises an ele- 
ment to be driven, an element driving thin film transistor 
for supplying power from a driving power supply line to 
the element to be driven, and a switching thin film tran- 
sistor for controlling the element driving thin film transis- 
tor based on a data signal supplied from a data line when 
selected; a gate of the element driving thin film transistor 
is connected to a corresponding switching thin film tran- 
sistor; and the driving power supply line extends , In each 
pixel, across the pixel and intersects a connection wiring 
path between the gate of the element driving thin film 
transistor and the switching thin film transistor. 
[0023] Even when the driving power supply line is 
placed to extend across the pixel region, for example, 
when the connection wiring path is integral with the gate 



of the element driving thin film transistor, even If the driv- 
ing power supply line crosses the wiring path, it is pos- 
sible to fomn the gate and the driving power supply line 
using different materials through different steps as dif- 

s ferent layers so that the gate and the driving power sup- 
ply line can be formed such that at least these layers 
are insulated. No special insulatlve structure is neces- 
sary for allowing these layers to intersect. Therefore, it 
is possible to accommodate the delta arrangement or 

10 the like while designing a driving power supply line of 
minimum wiring length. 

[0024] According to another aspect of the present in- 
vention. It is preferable that, in any of the active matrix 
type display devices, the plurality of pixels are arranged 
IS in the column direction of the matrix such that the pixels 
of the same color in adjacent rows are shifted from each 
other In the row direction. 

[0025] According to another aspect of the present In- 
vention, it is preferable that, in any of the active matrix 
type display devices, the data line extends in the column 
direction of the matrix through a region between each 
pixel, and the switching thin film transistors of the pixels 
of the same color which are provided alternately for each 
row on the left side of the data line and on the right side 
of the data line are connected to the data line. 
[0026] According to another aspect of the present in- 
vention, it is preferable that, In any of the active matrix 
type display devices, the driving power supply line ex-' 
tends In the column direction without intersecting the da- 
ta line and is connected to the element driving thin film 
transistor of a con^esponding pixel. 
[0027] Even when it is necessary to form the data line 
and the driving power supply line In a region between 
pixel regions arranged In a matrix form or undulated 
within a pixel region, by employing a layout in which the 
two lines do not intersect, it is possible to form these 
lines simultaneously using the same material, to thereby 
allow combination of the manufacturing processes 
which Is advantageous in terms of reducing manufac- 
turing cost, etc. 

[0028] According to the present Invention, even when 
the pixels of the same color are aranged to be shifted 
by a predetermined pitch such as in a delta arrange- 
ment, wiring for a data line for supplying a data signal 
to each pixel and for a driving power supply line for sup- 
plying power to each pixel can be provided in a simple 
manner. In particular, also for the wiring pattern of the 
driving power supply line, it is possible to minimize the 
wiring length similar to the data line and, thus, it is pos- 
sible to maximize the emission region of each pixel and 
to realize bright, high resolution color display devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 Is a diagram showing a circuit structure of a 
pixel of an active matrix type organic EL display de- 
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vice. 

Fig. 2 Is a diagram showing a predicted example 
layout of an active matrix type organic EL display 
device employing a delta arrangement. 
Fig. 3 Is a schematic diagram showing an arrange- 
ment of pixels in a preferred embodiment of the 
present invention. 

Fig. 4 Is a planer diagram showing In more detail 
the arrangement shown In Fig. 3. 
Figs. 5A and 5B are cross sectional diagrams re- 
spectively showing cross sections along the A-A 
line and B-B line in Fig. 4. 

DESCRIPTION OF PREFERRED EMBODIMENT 

[0030] The preferred embodiment of the present in- 
vention (hereinafter referred to simply as the "embodi- 
ment") will now be described referring to the drawings. 
[0031] Fig. 3 shows a pixel layout of an active matrix 
type EL display device having m rows and n columns 
according to an embodiment of the present Invention. A 
pixel is represented in Fig. 3 by a region surrounded by 
one-dotted chain lines. The circuit structure Is Identical 
to that shown in Fig. 1 and each pixel comprises an or- 
ganic EL element 60 as an, element to be driven, a 
switching TFT (first TFT) 10, an element driving TFT 
(second TFT) 20, and a storage capacitor Cs. 
[0032] The gate of the first TFT 1 0 Is connected to a 
gate line (GL) 40. In an n-channel (n-ch) first TFT 10, 
for example, a drain of the first TFT 1 0 is connected to 
a data line (DL) 42 and a source is connected to the 
storage capacitor Cs. The storage capacitor Cs com- 
prises a first electrode which Is Integral with the source 
of the first TFT 1 0 and a second electrode provided to 
oppose the first electrode. The second electrode Is 
formed Integral with a capacitance line (SL) 46 extend- 
ing in the row direction. The source of the first TFT 10 
and the first electrode of the storage capacitor Cs are 
connected to a gate of the second TFT 20. In a p-chan- 
nel (p-ch) second TFT 20, for example, a source of the 
second TFT 20 Is connected to a driving power supply 
line (VL) 44 and a drain is connected to an anode of the 
organic EL element 60. The conductivity of the first and 
second TFTs 10 and 20 are not limited to n-ch and p-ch 
as described above. For example, conductivities for the 
TFTs may be reversed (p^jh for the first TFT 10 and n- 
ch for the second TFT 20) or the same conductivity may 
be employed for both TFTs (n-ch for both first and sec- 
ond TFTs 10 and 20 or p-ch for both first and second 
TFTs 10 and 20). Even with any of these alternative 
structures, the layouts for the data line 42 and the driving 
power supply line 44 are identical to the layouts which 
will be descrilsed below. 

[0033] A pixel has a circuit structure as described 
above . Each pixel corresponds to one color among R 
(red), G (green), and B (blue), and a delta arrangement 
is employed in which the pixels of the same color are 
alined In the column direction and shifted by a prede- 
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termined pitch (in Fig. 3, a distance corresponding to 
slightly less than two pixels) for each row. The data line 
DL 42 is connected to the first TFTs 10 of the pixels of 
the same color which are shifted for each row and pro- 
5 vlded alternately on the right side and on the left side 
with respect to the data line 42. The data line 42 extends 
in the column direction while undulating between the 
pixels. 

[0034] In the present embodiment, a layout is em- 
10 ployed In which the driving power supply line 44 extends 
in the column direction while crossing, in each pixel, the 
formation region of the pixel and Is connected to the sec- 
ond TFT 20. The driving power supply line 44 supplies 
electric current to the organic EL element 50 through the 
IS second TFT 20. 

[0035] An R pixel in the first row of Fig. 3 will now be 
described as a specific example. The driving power sup- 
ply line 44 Is placed on a second side (on the right side 
In Fig. 3) which opposes a side on which the data line 

20 for R pixel is placed (a first side; shown on the left side 
in Fig. 3) in a section where the first TFT 10 of the R 
pixel is connected to the data line 42R for R. 
[0036] Also in the present embodiment, the first and 
second TFTs 10 and 20 of each pixel are placed near 

25 the same side (in this example, the first side on which 
the data line is placed) of the opposing sides (first side 
and second side) along the column direction of thepixel. 
Therefore, the driving power supply line 44 extends 
across within the R pixel from the second side to the first 

30 side to which the data line 42 Is placed in order to con- 
nect to the second TFT 20. In a section where the driving 
power supply line 44 is connected to the second TFT 
20, the driving power supply line 44 Is placed on the first 
side of the pixel and extends in the column direction 

35 while being aligned with the data line 42R for R. 

[0037] Similarly, in the G pixel of the first row adjoining 
the R pixel, in a section where a data line 42G for G Is 
connected to the first TFT 10 of the G pixel, a driving 
power supply line 44 is placed on a second side (right 

40 side in Fig. 3) of the pixel opposite the data line 42G for 
G so that the driving power supply line 44 does not ob- 
struct the connection. In a section where the driving 
power supply line 44 is connected to the second TFT 20 
of the G pixel, the driving power supply line 44 is placed 

45 on a first side (left side In Fig. 3) of the pixel which Is the 
same side as the data line 42G for G. 
[0038] The second row will now be described referring 
to a G pixel under the R pixel of the first row as an ex- 
ample. In the second row of Fig. 3, In a section of the G 

so pixel of the second row where the first TFT 1 0 of the G 
pixel and the data line 42G for G are connected, the driv- 
ing power supply line 44 extending in an approximate 
straight line in the column direction on the first side of 
the R pixel of the first row (right side in Fig. 3) is placed 

55 on a second side of the G pixel of the second row, that 
is, the side (on the left side of Fig. 3) opposite the first 
side of the G pixel of the second row on which the data 
line 42G for G Is placed. 
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[0039] The driving power supply line 44 extends 
across the G pixel region of the second row from the 
second side to the first side, and in a section of the G 
pixel where the second TFT 20 of the G pixel and the 
driving power supply line 44 are connected, the driving 5 
power supply line 44 is placed on the right side of Fig. 
3 which is the first side of the G pixel and extends in the 
column direction while being aligned with the data line 
42G (for G) placed also on the first side of the G pixel. 
[0040] It is desirable that the position of the region io 
across which the driving power supply line 44 extends 
In each pixel be a position which does not affect the for- 
mation region of the organic EL element 50 which sub- 
stantially defines the emission region in each pixel. In 
active matrix type organic EL display devices, the emis- is 
slon region in each pixel is substantially defined by the 
formation region of the organic EL element 60, In par- 
ticular, by the extension region of the anode which is 
formed Individually for each pixel. The first and second 
TFTs 1 0 and 20 for driving the organic EL element 50, 20 
the storage capacitor Gs, etc. are placed in the remain- 
ing region of each pixel and, thus, this remaining region 
does not contribute to light emission . Therefore, by plac- 
ing the driving power supply line 44 such that the driving 
power supply line 44 passes through the region which 2s 
does not contribute to light emission as much as possi- 
ble, it is possible to prevent reduction in the emission 
area. In consideration of this, in the present embodiment 
a layout is employed in which the driving power supply 
line 44 extends from the second side of the pixel, across 30 
the pixel through a region between the first TFT 1 0 and 
the organic EL element 50 in the pixel along the exten- 
sion direction of the gate fine 40 to the first side of the 
pixel, and in the column direction on the first side while 
being aligned with the data line 42. 35 
[0041] Because the second TFT 20 supplies cun-ent 
from the driving power supply line 44 to the organic EL 
element 50, In many configurations the second TFT 20 
is provided near the formation region of the organic EL 
element 50. On the other hand, in many other configu- 40 
rations the first TFT 1 0 which captures a data signal up- 
on reception of a selection signal from the gate line 40 
is provided near the gate tine 40. Therefore, in order to 
place the driving power supply line 44 avoiding the for- 
mation region of the organic EL element 50 as much as ^5 
possible and not intersecting the data line 42, it Is desir- 
able to place the driving power supply line 44 to pass 
through a region between the emission region (forma- 
tion region of the organic EL element 50) and the for- 
mation region of the first TFT 1 0. so 
[0042] In this structure, the gate electrode of the sec- 
ond TFT 20 is electrically connected to a source (or 
drain) of the first TFT 1 0. Thus, the driving power supply 
line 44 which extends across the region between the or- 
ganic EL element 50 and the first TFT 1 0 as described ss 
above intersects a wiring path between the gate of the 
second TFT 20 and the source of the first TFT 1 0. On 
the other hand, as shown in Fig. 3, the driving power 



supply line 44 is arranged so that it does not intersect 
the data line 42. The driving power supply line 44 and 
the data line 42 are formed using the same material such 
as, for example, A1 , through simultaneously patterning. 
On the other hand, the gate line 40, the storage capac- 
itor line 46, and the gate electrode of the second TFT 
are formed using a material such as, for example, Or, 
through simultaneous patteming of a layer below the 
layer of the driving power supply line 44 and the data 
Ilne42with an interiayerlnsulative layer interposed ther- 
ebetween. Therefore, even when the driving power sup- 
ply line 44 extends across the pixel and intersects the 
gate of the second TFT 20 as described above, the driv- 
ing power supply line 44 can be insulated from the gate 
of the second TFT 20 by the interlayer insulative layer, 
thus allowing for relatively free wiring pattern of the driv- 
ing power supply line 44 above the gate electrode of the 
second TFT 20 or the wiring layer fomied Integral with 
the gate of the second TFT 20. However, in this struc- 
ture, it is desirable to minimize overiapping regions be- 
tween the wirings because a coupling capacitance or 
the like may be formed. 

[0043] Fig. 4 shows an example planer structure of a 
pixel corresponding to the circuit layout as described 
above. Figs. 5A and 6B respectively show cross sec- 
tions along the A-A line of Fig. 4 (cross section of the 
first TFT) and along the B-B line of Fig. 4 (cross section 
of the second TFT) . In the example structure shown In 
Fig. 4, a delta arrangement is employed In which the 
pixels of the same color are shifted for each row by a 
distance corresponding to approximately 1 ,5 pixels. As 
shown in Fig. 4, an organic EL element 60, a first TFT 
10, a second TFT 20, and a storage capacitor Cs for 
one pixel are formed In a region defined by gate lines 
40 and data lines 42. 

[0044] The first TFT 1 0 is fomied In a region near the 
intersection between the gate tine GL and the data line 
DL. In the example structure of Fig. 4, the first TFT 10 
of each pixel In the first row Is placed on the left side of 
the pixel (a first side of the pixel) while the first TFT 10 
of each pixel In the second row Is placed on the right 
side of the pixel (a first side of the pixel). 
[0045] As shown in Fig. 5A, an active layer 6 of the 
first TFT 10 is fomried on a transparent insulative sub- 
strate 1 such as glass. The active layer 6 Is made of p- 
SI produced by polycrystalllzing a-SI through a laser an- 
nealing treatment. A gate electrode 2 integral with a gate 
tine 40 Is formed to protrude from the gate tine 40. Two 
gate electrodes 2 are formed on a gate insulative film 4 
formed to cover the active layer 6, to form a TFT having 
a double gate structure circuit-wise. In this structure, in 
the active layer 6, a region beneath the gate electrode 
2 is a channel region 6c, and a drain region 6d and a 
source region 6s to which an Impurity such as phospho- 
rus (P) Is doped are provided in regions on both sides 
of the channel region 6c, to form an n-ch TFT. 
[0046] The dralri region 6d of the first TFT 1 0 Is con- 
nected to the data line 42 which is fomied on an Inter- 
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layer insulative film 14 formed to cover the entirety of 
the first TFT 10 and which supplies a data signal of a 
corresponding color to a pixel, through a contact hole 
provided In the interlayer insulative film 14 and In the 
gate Insulative film 4. s 
[0047] The storage capacitor Cs is connected to the 
source region 6s of the first TFT 1 0. The storage capac- 
itor Cs Is formed in a region where a first electrode 7 
and a second electrode 8 overlap with the gate insula- 
tive film 4 interposed therebetween. The first electrode io 
7 extends In the row direction similar to the gate line 40 
as shown in Fig. 4 and is fonmed integral with the ca- 
pacitance line 46 formed using the same material as the 
gate. The second electrode 8 Is Integral with the active 
layer 6 of the first TFT 10 and is formed by the active is 
layer 6 extending to the fonnation position of the first 
electrode 7. As shown in Fig. 4, the second electrode 8 
Is connected to a gate electrode 24 of the second TFT 
20 through a connector 48 on the first side of the pixel 
which is the side on whfch the first and second TFTs 10 20 
and 20 are placed. 

[0048] In the present embodiment, the second TFT 20 
is fomned, similar to the first TFT 10, within a pixel on 
the side on which the data line 42 for supplying a data 
signal to the pixel is placed. In other words, of two op- 25 
posing sides of a pixel having a quadrangular shape or 
a similar shape which extend in the column direction, 
both the first TFT 1 0 and the second TFT 20 are placed 
on the first side on which the data line 42 is placed. The 
second TFT 20 has a cross sectional structure as shown so 
in Fig. SB, and. in the present embodiment, comprises 
an elongated channel 1 6c along the extension direction 
(column direction) of the data line 42. The active layer 
16 of the second TFT 20 is fonned on the substrate 1 
simultaneously with the active layer 6 of the first TFT 1 0, 35 
and thus, polycrystalline silicon formed by polycrystalli 
zing a-Si through a laser annealing treatment is utilized. 
[0049] The channel length direction of the second 
TFT 20 is set to be along the longitudinal direction of the 
pixel having an elongated shape. It is not necessary, 40 
however, to set the channel length direction in this man- 
ner or to significantly elongate the channel length as 
shown in the drawings. However, by employing a struc- 
ture in which a sufficiently long channel length is se- 
cured in the direction along the extension direction of 45 
the data line. In the case where a pulse-shaped laser is 
scanned in the channel length direction, for example, 
polycrystalllzation of the entire region of the active layer 
of the second TFT 20 cannot be achieved by one pulse 
and, thus, this structure necessitates polycrystalllzation so 
through a plurality of laser irradiation pulses. With such 
a structure, it is possible to prevent significant differenc- 
es to be created in the transistor characteristics among 
the second TFTs 20 of pixels In different positions. 
[0050] A gate insulative film 4 is fonned on the active 55 
layer 16 made of a polycrystalline silicon and, similar to 
the first TFT 1 0, a gate electrode 24 of the second TFT 
20 Is formed on the gate insulative film 4. The gate elec- 



trode 24 of the second TFT 20 is connected through a 
connector 48 to the second electrode 8 of the storage 
capacitor Cs which is integral with the active layer 6 of 
the first TFT 1 0 and is patterned to extend from the con- 
nector 48 placed on the end of the first side of the pixel 
to widely cover, on the gate Insulative film 4, a region 
above the active layer 16. 

[0051] In the active layer 16 of the second TFT 20, a 
channel region 16c is formed in the region covered by 
the gate electrode 24, and a source region 1 6s and a 
drain region 16d are respectively fonned on both sides 
of the channel region 1 6c. The source region 1 6s of the 
active layer 16 is connected to the driving power supply 
line 44 through a contact hole formed to penetrate 
through the gate insulative film 4 and the interlayer in- 
sulative film 14 over the active layer 16 on the first side 
of the pixel (In Fig. 4, the first side of the pixel and be- 
tween the connector 48 and the organic EL element 50). 
As described above, the driving power supply line 44 is 
placed on the second side of the pixel in the section of 
the pixel where the first TFT 1 0 Is connected to the data 
line 42, but in the positions below the section of the pixel 
where the second TFT 20 is connected to the driving 
power supply line 44 (downward direction in Fig. 4), the 
driving power supply line 44 extends in the column di- 
rection on the first side of the pixel while being aligned 
with the data line 42. in the pixel of the second row in 
Fig. 4, the driving power supply line 44 extends in the 
row direction across the pixel from the second side 
through a region between the storage capacitor Cs and 
the organic EL element 60 to the first side, is connected 
to the active layer 1 6 of the second TFT 20, and extends 
in the column direction substantially parallel to the data 
line 42 for supplying a data signal to the pixel of the sec- 
ond row. 

[0052] The shapes and structures of the first TFT 10 
and second TFT 20 are not limited to those shown in 
Figs. 4, 5A, and 5B, but It is necessary that at least the 
contact position between the first TFT 1 0 and the data 
line 42 and the contact position between the second TFT 
20 and the driving power supply line 44 are placed on 
the same side (for example, first side) of the pixel in or- 
der to simplify the wiring pattern of the driving power 
supply line 44. 

[0053] As shown In Fig. 4, the connector 48 Is placed 
between the data line 42 and the connection position 
between the active layer 1 6 and the driving power sup- 
ply line 44 in a manner to avoid the driving power supply 
line 44. The connector 48 can be fonned through pat- 
terning which is simultaneous with that of the data line 
42 and the driving power supply line 44 using the same 
material such as, for example, Al. In addition, in the ex- 
ample structure of Fig. 4, the connector 48 Is placed to 
bypass in the row direction the contact between the driv- 
ing power supply line 44 and the active layer 16. With 
this configuration, each pixel has an overall shape of ap- 
proximate rectangle or a shape similar to a rectangle, 
although the center in the row direction of the formation 
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region of the first TFT 10 and the storage capacitor Cs 
Is slightly shifted with respect to that of the formation 
region of the second TFT 20 and the organic EL element 
50. The overall shape is not linriited to an approxinnate 
rectangular or a shape similar to a rectangle, but it Is 
desirable to employ a structure in which the first TFT 1 0 
and the second TFT 20 are placed on the side of the 
pixel through which the data line passes and the driving 
power supply line VL partially passes through the same 
side. 

[0054] The gate electrode 24 of the second TFT 20 
extending from the connector 48 toward the extension 
region of the active layer 1 6 intersects the driving power 
supply line 44 near the connector 48 with the interlayer 
insuiatlve film 14 Interposed therebetween. 
[0055] In this example structure, the drain region 1 6d 
of the second TFT 20 is connected to a connector 26 
near the gate line 40 corresponding to the next row in 
the matrix through a contact hole formed to penetrate 
through the gate insulative film 4 and the interlayer in- 
suiatlve film 14, wherein the connector 26 is fomned si- 
multaneously with the driving power supply line 44 or 
the lil<e using the same material. The connector 26 ex- 
tends from the contact positron with the active layer 1 6 
toward a fomnation region of an anode of the organic EL 
element 50 to be described below. The connector 26 is 
electrically connected to an anode 52 of the organic EL 
element 50 through a contact hole provided in a first 
planarization insulative layer 18 formed over the entire 
surface of the substrate covering the driving power sup- 
ply line 44, data line 42, and connectors 48 and 26. 
[0056] As shown in Fig. 5B, a second planarization 
insulative layer 61 is formed on the first planarization 
insulative layer 18, the second planarization insulative 
layer 61 having an opening only in the central region of 
fonnation of the anode 52 of the organic EL element 60 
and covering the edge of the anode 52, the wiring re- 
gion, and the formation region of the first and second 
TFTs. A light emitting element layer 51 ofthe organic EL 
element 50 is formed on the anode 52 and the second 
planarization insulative layer 61 . A metal electrode 57 
which is common to all pixels is formed above the light 
emitting element layer 51 . 

[0057] The organic EL element 50 comprises a trans- 
parent anode 52 made of a material such as ITO (I ndlum 
Tin Oxide), a cathode 57 made of a metal such as, for 
example, A1 , and a light emitting element layer (organic 
layer) 51 between the anode 52 and the cathode 57 in 
which organic compounds are used. In the present em- 
bodiment, as shown in Fig. 5B, the anode 52, light emit- 
ting element layer 51 , and cathode 57 are layered in that 
order from the side of the substrate 1 . 
[0058] The light emitting element layer 51 in this ex- 
ample structure comprises, for example, a hole trans- 
port layer 54, an organic emissive layer 55, and an elec- 
tron transport layer 56 layered from the anode through, 
for example, vacuum evaporation. At least the emissive 
layer 55 is made of a material different for each emission 



color, but the hole transport layer 54 and the electron 
transport layer 56 may be formed to be common for all 
pixels as shown In Figs. 5 A and SB. Examples of mate- 
rials that may be used for each layer are listed below. 

5 

Hole transport layer 54: NBP 
Emissive layer 55: 

Red (R) - host material (Alpa) doped with a red 
10 dopant (DCJTB) 

Green (G) - host material (Alqg) doped with a 
green dopant (coumarin 6) 
Blue (B) - host material (Alqg) doped with a blue 
dopant (perylene) 

15 

Electron transport layer 56: Alq3 

[0059] It Is also possible to form an electron injection 
layer between the cathode 57 and the electron transport 

20 layer 56 using, for example, lithium fluoride (LIF) or the 
like. The hole transport layer may further comprise a first 
hole transport layer and a second hole transport layer 
which are made of different materials. Each light emit- 
ting element layer 51 comprises at least an emissive lay- 

25 or 55 which contains an emissive material, but the hole 
transport layer and the electron transport layer may not 
be necessary depending on the materials to be used. 
The unabbreviated names for the above abbreviated 
materials are as follows. The present invention is not 

30 limited to the exemplified configuration. 

"NBP" N,N'-di((naphthalene-1 -yl)-N,N'-dlphenyl-benzi- 
dine) 

"Alqa" tris(8-hydroxyquinolinato)aluminum 
"DCJTB" 

35 {2-(1,1-dimethylethyl)-6-(2-(2,3,6.7-tetrahydro- 

1,1,7,7-tetram ethyl-1H,5H-benzo[lj]qulnolizin-9-yl) 
ethenyl)-4H-pyran-4-ylide ne)propanedinitrile 
"coumarin 6" 3-(2-benzothiazolyl)-7-(diethylamino)cou- 
marin 

40 [0060] As shown in Fig. 4, even when a delta arrange- 
ment Is employed, there is no region where the wiring 
extends in a diagonal direction. The present invention 
thus allows an approximate rectangular shape for each 
pixel, in particular, for the fomnation region of the organic 

45 EL element 50. For example, In a layout shown In Fig. 
2 as described above, as the amount of shift ofthe pixels 
in the delta arrangement is Increased, the bend in the 
shape of the pixel becomes more significant to a shape 
of ">" or "<", thus causing the pattern of the formation 

so region of the organic EL element to be similarly bent. As 
described above, cun-ently the light emitting element 
layer 51 is fomned through vacuum evaporation. There- 
fore, In order to form evaporation (deposition) layer of 
individual pattern for each pixel, it is necessary to per- 

55 form the evaporation while placing, between a substrate 
and an evaporation source, an evaporation mask having 
one or a plurality of openings corresponding to the pat- 
tern. When an organic layer is patterned through the 
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openings formed on the evaporation nnask as described, 
it may be more difficult to uniformly evaporate through 
a complicated opening pattern having a large bend than 
through a simple rectangular opening pattern. There- 
fore, by planning the layout of each element in a pixel 
and wiring pattern of the driving power supply line 44 as 
in the present embodiment, it is also possible to more 
uniformly form the organic layer (evaporation layer) of 
the organic EL element 50. 



Claims 

1. An active matrix type display device comprising a 
plurality of pixels arranged in a matrix fomi, wherein 

each of said pixels comprises an element to 
be driven, an element driving thin film transistor for 
supplying power from a driving power supply line to 
said element to be driven, and a switching thin film 
transistor for controlling said element driving thin 
film transistor based on a data signal supplied from 
a data line when selected, and 

in each pixel, of a first side and a second side 
of the pixel which oppose each other, said driving 
power supply line is placed on said second side, be- 
ing the side opposite said data line, in a section 
where said switching thin film transistor is connect- 
ed to said data line, and said driving power supply 
iihe Is placed on said first side which is the same 
side as said data line in a section where said ele- 
ment driving thin film transistor is connected to said 
driving power supply line. 

2. An active matrix type display device according to 
claim 1 , wherein 

said driving power supply line extends from 
said second side of the pixel across the pixel to said 
first side of the pixel through a region between said 
switching thin film transistor and said element to be 
driven within the pixel. 

3. An active matrix type display device according to 
claim 1 , wherein 

said driving power supply line extends from 
said second side of the pixel through a region be- 
tween said switching thin film transistor and said el- 
ement to be driven within the pixel to said first side 
of the pixel in a direction along the extension direc- 
tion of a selection line for supplying a selection sig- 
nal to said switching thin film transistor. 



film transistor based on a data signal supplied from 
a data fine when selected, and 

in each pixel, a region of connection between 
said switching thin film transistor and said data line 
5 and a region of connection between said element 
driving thin film transistor and said driving power 
supply line are placed near a first side of the pixel. 

5. An active matrix type display device comprising a 
10 plurality of pixels arranged in a matrix form, wherein 

each of said pixels comprises an element to 
be driven, an element driving thin film transistor for 
supplying power from a driving power supply line to 
said element to be driven, and a switching thin film 

15 transistor for controlling said element driving thin 
film transistor based on a data signal supplied from 
a data line when selected; 

a gate of said element driving thin film transis- 
tor is connected to a corresponding switching thin 

so film transistor; and 

said driving power supply line extends, in 
each pixel, across the pixel and intersects a con- 
nection wiring path between the gate of said ele- 
ment driving thin film transistor and said switching 

25 thin film transistor. 

6. An active matrix type display device according to 
any one of claims 1 through 5, wherein 

said plurality of pixels are arranged in the col- 



30 umn direction of said matrix such that the pixels of 
the same color in adjacent rows are shifted from 
each other In the row direction. 

7. An active matrix type display device according to 
55 claim 6, wherein 

said data line extends in the column direction 
of said matrixthrough a region between each pixel, 
and 

said switching thin film transistors of the pixels 
"to of the same color which are provided alternately for 
each row on the left side of said data line and on 
the right side of said data line are connected to said 
data line. 

45 8. An active matrix type display device according to 
either claim 6 or 7, wherein 

said driving power supply line extends in the . 
column direction without intersecting said data line 
and is connected to said element driving thin film 

so transistor of a corresponding pixel. 



4. An active matrix type display device comprising a 
plurality of pixels arranged In a matrix forni, wherein 
each of said pixels comprises an element to 
be driven, an element driving thin film transistor for 55 
supplying power from a driving power supply line to 
said element to be driven, and a switching thin film 
transistor for controlling said element driving thin , 
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